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Background: Birth registration is a child’s first right. Registration of live births, stillbirths and deaths is foundational
for national planning. Completeness of birth registration for live births in low- and middle-income countries is
measured through population-based surveys which do not currently include completeness of stillbirth or death
registration.
Methods: The EN-INDEPTH population-based survey of women of reproductive age was undertaken in five Health
and Demographic Surveillance System sites in Bangladesh, Ethiopia, Ghana, Guinea-Bissau and Uganda (2017–2018).
In four African sites, we included new/modified questions regarding registration for 1177 stillbirths and 11,881
livebirths (1333 neonatal deaths and 10,548 surviving the neonatal period). Questions were evaluated for
completeness of responses, data quality, time to administer and estimates of registration completeness using
descriptive statistics. Timing of birth registration, factors associated with non-registration and reported barriers were
assessed using descriptive statistics and logistic regression.
(Continued on next page)© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.
* Correspondence: skasasa@musph.ac.ug
†Simon Kasasa and Davis Natukwatsa are joint first authors. Hannah
Blencowe and Dan Kajungu are joint senior authors
1IgangaMayuge Health and Demographic Surveillance System, Makerere
University Centre for Health and Population Research, Iganga, Uganda
2Department of Epidemiology and Biostatistics, Makerere University School of
Public Health, Kampala, Uganda
Full list of author information is available at the end of the article
Kasasa et al. Population Health Metrics 2020, 19(Suppl 1):14 Page 2 of 15(Continued from previous page)
Results: Almost all women, irrespective of their baby’s survival, responded to registration questions, taking an average
of < 1min. Reported completeness of birth registration was 30.7% (6.1-53.5%) for babies surviving the neonatal period,
compared to 1.7% for neonatal deaths (0.4–5.7%). Women were able to report age at birth registration for 93.6% of
babies. Non-registration of babies surviving the neonatal period was significantly higher for home-born children (aOR
1.43 (95% CI 1.27–1.60)) and in Dabat (Ethiopia) (aOR 4.11 (95% CI 3.37–5.01)). Other socio-demographic factors
associated with non-registration included younger age of mother, more prior births, little or no education, and lower
socio-economic status. Neonatal death registration questions were feasible (100% women responded; only 1% did not
know), revealing extremely low completeness with only 1.2% of neonatal deaths reported as registered. Despite > 70%
of stillbirths occurring in facilities, only 2.5% were reported as registered.
Conclusions: Questions on birth, stillbirth and death registration were feasible in a household survey. Completeness of
birth registration is low in all four sites, but stillbirth and neonatal death registration was very low. Closing the
registration gap amongst facility births could increase registration of both livebirths and facility deaths, including
stillbirths, but will require co-ordination between civil registration systems and the often over-stretched health sector.
Investment and innovation is required to capture birth and especially deaths in both facility and community systems.
Keywords: Neonatal death, Stillbirth, Survey, Birth certificates, Birth registration, Death registration, Vital statisticsKey findings
What is new
• What was known already: Birth registration is a marker of civil rights
and is receiving increased investment. Household surveys, including
Demographic and Health Surveys (DHS) and UNICEF’s Multiple
Indicator Cluster Surveys (MICS), are important sources of population-
level information on completeness of birth registration but the data
quality is unknown. Stillbirth registration or neonatal/child death regis-
tration are not included in DHS or MICS surveys.
• What was done: As part of the EN-INDEPTH survey, we evaluated new
and modified questions on birth, stillbirth and death registration for 13,
058 births (1177 stillbirths, 1333 neonatal deaths, 10,548 live births surviv-
ing the neonatal period) in four African Health and Demographic Surveil-
lance Systems sites.
What was found?
• Completeness of responses: Questions were almost universally
answered (> 99% responses complete, < 5% do not know responses)
in an average of < 1min in all sites.
• Completeness of registration: Birth registration completeness was
30.7% overall for children surviving the neonatal period (with variation
across the four study sites, being lowest in Dabat, Ethiopia), compared
to just 1.7% for babies who died in the first 28 days. Most infants were
reported to be registered in the first 3 months of life. Completeness of
neonatal death and stillbirth registration was very low with only 1.2%
of babies who died in the neonatal period and 2.5% of stillbirths
reported as registered.
• Data quality: Women reported age at birth registration for 93.6% of
registered children surviving the neonatal period, with a plausible
distribution of age at registration, but some heaping at 6-month intervals.
• Data utility: Inequities in birth registrations are clear in this study
population with children more likely to be unregistered if they were
born at home, had younger or less educated mothers and lower socio-
economic status. Common reasons for non-registration amongst 7312
unregistered children surviving the neonatal period were complexity of
registration process (36%), financial barriers (28%) and distance (16%).
What next in measurement and research?
• Measurement improvement now: Reliable measures in surveys are
crucial to track birth registration completeness and identify who is left
behind in this marker for child rights, e.g., by sex, maternal education,
or socio-economic status. Given that around 80% of the world’s births
are now in facilities, facilitating facility-based registration for these ba-
bies would increase birth and stillbirth registration completeness andKey findings (Continued)
also allow tracking through routine facility and vital statistics data, in-
stead of relying only on 5-yearly surveys.
• Research needed: Death registration for stillbirths and neonatal deaths
are extremely low. Further research is needed to identify solutions to
address barriers to death registration in facility and community systems.Background
Despite the right to an identity being enshrined in the
UN convention on the rights of the child [1] as well as
in other major human rights instruments, globally
millions are born and die each year without ever being
officially recorded in a national civil registration system
[2, 3]. Failure to be registered is associated with poverty,
vulnerability to rights violations, marginalisation and
exclusion from health, social, economic and political
development [3]. Accurate information on live births,
stillbirths and deaths is required for public health
tracking improvements in maternal-child health and
progress towards Sustainable Development Goals (SDG)
3, 11 and 16 [4, 5]. In theory, civil registration and vital
statistics (CRVS) systems are the preferred mechanism
for measuring all births (both live and stillbirths) and
deaths; however, unfortunately CRVS in the countries
with the highest mortality burden have the lowest com-
pleteness of birth, stillbirth and death registration [6].
Investment in CRVS systems in many low- and
middle-income countries (LMICs) is increasing [6]. Par-
ticular attention has been placed on birth registration,
which is the term used to refer to registration of live
births, leading to substantial improvements over the past
decade, with three out of four children under the age of
five worldwide now registered with civil authorities [3,
6–9]. The majority (87%) of the estimated 166 million
unregistered children under-5 years are in southern Asia
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inequalities and gaps between urban and rural areas
remain [3, 10].
Death registration systems lag behind birth registration
[11]. Only 60 countries worldwide are currently assessed
as having good quality overall child death registration data
from vital statistics, with few outside developed regions
[12]. The status for information on neonatal deaths is
even worse, with fewer than 5% of all neonatal deaths
worldwide estimated to receive a death certificate [12].
Information on stillbirths is collected within a ‘stillbirth or
fetal death register’ within the CRVS system, and whilst
not currently systematically collated at a global level, is
likely to be worse than for neonatal deaths [13].
Estimates of the completeness of registration data in
LMICs rely on nationally representative household
surveys such as demographic and health surveys (DHS)
and multiple indicator cluster surveys (MICS) [14]. In the
registration of vital events, first the event is registered with
the civil authorities, and then a certificate is issued. In
many settings certificates are not issued for stillbirths, and
even for other events, financial and other logistically
barriers result in not every registered event receiving a
certificate. In DHS, there is a single birth registration
question in the household roster asking if children 0–4
years who are currently alive have a birth certificate, with
a probe question regarding birth registration with the civil
authorities asked only for children without a birth
certificate. In MICS similar questions are asked regarding
surviving children under five in the household. Whilst
completeness of birth certification is critical to protecting
the rights of surviving children, not including children
who died prior to the survey visit might have
overestimated the completeness of birth registration.
Neither platform includes questions on birth or death
registration for children who have died or questions on
registration for stillbirths. Failure to include such questions
is potentially a missed opportunity within vital statistics to
track completeness of registration for stillbirths, neonatal
and child deaths. However, the feasibility of collecting
information on birth or death registration for children who
have died, or for stillbirths is not known.
This paper is part of a series of papers from the Every
Newborn-International Network for the Demographic
Evaluation of Populations and their Health (EN-INDEPTH)
study in five health and demographic surveillance system
(HDSS) sites in Africa and Asia. This paper aims to
improve understanding of the measurement of birth, still-
birth and death registration in population-based household
surveys through the following objectives:
1. Survey question performance: Evaluate new and
modified questions on birth, stillbirth and neonatal
death registration addressed to women in apopulation-based survey, including completeness of
responses and time implications.
2. Data utility: Assess the information obtained through
the survey regarding birth, stillbirth and neonatal
death registration including estimates of completeness
and timing of registration, factors associated with non-
registration and reported barriers to registration.
Methods
EN-INDEPTH study design and setting
The EN-INDEPTH study was a cross-sectional multi-
site study conducted between July 2017 and August
2018, including a survey of 69,176 women aged 15–49
years undertaken in five HDSS sites: Bandim in Guinea-
Bissau, Dabat in Ethiopia, IgangaMayuge in Uganda,
Matlab in Bangladesh and Kintampo in Ghana (Add-
itional file 1 provides background details of these sites).
The protocol and main study paper are published else-
where and provide further details [11, 15]. The primary
objective of the study was to randomly compare two
methods of retrospective recording of pregnancy
outcomes in surveys: full birth history with additional
questions on pregnancy losses (FBH+) and full preg-
nancy history (FPH) as detailed elsewhere [11, 15].
Both woman and interviewer data were collected on
Android tablets using the Survey Solutions data collection
and management system [16]. Interviewers were recruited
locally and were familiar with the culture and dialect of
the study area. Following completion of data collection,
data from the five HDSS sites were anonymised by local
HDSS scientists, encrypted and then shared [11].
The EN-INDEPTH study also investigated the perform-
ance of existing, modified and new survey questions to
capture additional information on pregnancies and birth.
This included a sub-sample of survey respondents in the
four African sites being asked to provide answers to ques-
tions on birth, and where relevant death, registration for
their most recent live birth and all neonatal deaths and
stillbirths since 1st January 2012 (Additional file 2). Whilst
possession of a birth certificate is critical for ensuring the
rights of surviving children, in these analyses we are espe-
cially interested in whether babies were registered and
thus counted in vital statistics to inform public health ac-
tion. These four countries differ in terms of legal frame-
works and operational systems for CRVS (Table 1).
Methods by objective
Objective 1: Evaluate survey question performance
Information on birth, stillbirth and death registration was
assessed in the survey using the questions shown in Table
2. These questions included standard MICS questions and
additional questions on time from birth to registration
and for babies surviving the neonatal period reasons for
non-registration. Each question was assessed for
Table 1 Comparison of legal framework and operational systems for birth and stillbirth registration
Ghana Guinea-Bissau Ethiopia Uganda
Legislation
status
Registration of Births, Deaths
Act 1965. Not linked to services
1967 Civil code of registry.
Birth certificate required for
school enrolment, ID,
Passport
Proclamations 2012 and 2017.
First permanent, compulsory
and universal nationwide
system launched in August
2016
2015 Act amended. Certificate
issued in 2 days and required
for school enrolment, national
ID, bank account, passport,
driving licence, public service















Biological parents’ ID IDs of parents, presence
of parents, birth notification
from hospital,
immunization card to verify
DOB, Child name
Parents IDs, parents physical
presence (unless for justified
reason), Child name, DOB
Biological parents’ ID, parents
birth certificates, child names,
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Yes, after 1 year. Fine not shown Yes, 8–13 years and higher
for 14 years and more
Fine 5000 Ethiopian Birrb or









----- ----- ----- Implemented, but challenged
with late reporting, corruption,






From 2010 to 2014 HDSS staff
notified births to district levels and
encouraged mothers to register
births during 1st month of life.





there are no direct
incentives to register.
Mass media and health worker
campaigns to increase
community awareness. No
direct incentives to encourage
birth registration
Some recent innovation using
app-based Mobile Vital records
System to register births in
community and some facilities.
Stillbirth
registration
Registration of Births and Deaths
Act 1965 requires registration of all
fetal deaths. There is a separate
register for stillborn children.
Fetal deaths (stillbirths)
are not registered.
Fetal deaths (stillbirths) are not
registered
Fetal deaths (stillbirths) are
not registered
Data source: UNICEF [38]; DOB date of birth
aAround 1.4 US dollars
bAround 150 US dollars
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variations by maternal and child characteristics including
survival status using descriptive statistics. Numerical an-
swers were assessed for heaping using graphical plots and
heaping index.
Time taken to complete the birth and death registration
section was assessed using the EN-INDEPTH survey para-
data. Paradata were collected by the app during the survey
and provide detailed records of data entry and corrections
made for each question, stored as time-stamped ‘events’.Time taken for each question was defined as the time
interval between the time-stamp for the question(s) under
study and the previous question. Missing data and re-
sponses that took 30min or more were excluded.
Objective 2: Assess utility of survey data
Completeness of birth registration and mean time from
birth to registration were calculated overall and by
HDSS site for babies who died before the 28th day after
birth (neonatal deaths) and those surviving the neonatal
Table 2 Birth and death registration questions in Demographic and Health, and Multiple Indicator Cluster and EN-INDEPTH surveys
Placement in
questionnaire
Target Coding of responses
DHS-7 and DHS-8 standard birth and death registration questions
Does (name) have a birth certificate? If no, probe:
Has (name)'s birth ever been registered with the
civil authority?
Household roster 0-4 year olds currently alive 1 = has certificate, 2 = registered,
3 = neither, 4 = don’t know
Question(s) on death registration None - -
MICS6 birth and death registration questions
Does (name) have a birth certificate? If yes, ask:




0-4 year olds currently alive 1 = yes, seen; 2 = yes, not seen;
3 = no; 4 = don’t know
If no or don’t know to above question: Has





0-4 year olds currently alive 1 = yes, 2 = no, 3 = don’t know
If no or don’t know to above question: ‘Do you




0-4 year olds currently alive 1 = yes, 2 = no
Question(s) on death registration None - -
EN-INDEPTH survey birth and death registration questions
Does (name/this baby) have a birth certificate?a If
yes, ask: May I see it?
Section 4 of the women’s
questionnaire
Subset of livebirths and all
stillbirths since 1st January 2012
1 = yes, seen; 2 = yes, not seen;
3 = no; 4 = don’t know
Has (name/this baby)'s birth been registered with
the civil authorities?a
Section 4 of the women’s
questionnaire
Livebirths and stillbirths in last 5
years whose mother’s answered
‘No’ or ‘Don't know’ to previous
question
1 = yes, 2 = no, 3 = don’t know
At which age was (name/this baby)
registered?
Section 4 of the women’s
questionnaire
Livebirths and stillbirths in last
5 years
1 = weeks if less than 4 weeks,
2 = months if less than 2 years,
3 = years if 2 years or more,
4 = don’t know
Specify number of weeks, months or years
as appropriate
Section 4 of the women’s
questionnaire
Livebirths and stillbirths in last
5 years
Integer
I am interested in knowing about the main
reasons why you have not registered (name). I
will now read some possible reasons. Please let
me know if any apply:
(i) Birth registration is not a legal requirement.
(ii) There is not enough money to pay the cost
of registering (name).
(iii) The distance to the registration centre is far.
(iv) The registration process is too complicated
to understand.
(v) I am unable to produce the full set of
documents required to register (name).
(vi) The father of (name) is required to be
present but he is unable or unwilling to
attend.
(vii) The name of the child is required but it
has not yet been given by the family.
(viii) Are there other reasons why you did not
register (name) that have not already
been mentioned?
Section 4 of the women’s
questionnaire
Livebirths in last 5 years
surviving the neonatal period
For each category: 1 = yes,
2 = no; plus free text box
to specify for ‘other reasons’
Does (name/this baby) have a death certificate? If
yes, ask: ‘May I see it?’
Section 4 of the women’s
questionnaire
Neonatal deaths and stillbirths
in last 5 years only
1 = yes, seen; 2 = yes, not seen;
3 = no; 4 = don’t know
aThese questions use the standard questions and responses for UNICEF’s MICs surveys, except if the baby was stillborn or died before being named the baby was
referred to as ‘this baby’. A positive response to either of these questions was taken to indicate that birth registration had occurred.
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stillbirth registration were not asked, babies who were
stillborn (stillbirths) were classified as registered if the
mother reported that the baby was registered through
either the birth or the death registration questions.
Reported reasons for non-registration of children surviv-
ing the neonatal period are presented graphically using de-
scriptive statistics. Factors associated with non-
registration of these children were explored using logistic
regression, with registration status as the dependent vari-
able. A gap analysis comparing the coverage of facility
births to completeness of birth, stillbirth and neonatal
death registration was undertaken to examine potential
missed opportunities for registration for facility births.
All data management and quantitative analyses were
undertaken using Stata 15.1. Results are reported in
accordance with STROBE Statement checklists for cross-
sectional studies [17] (Additional file 3).
Results
Overall
Information on birth and death registration was
collected for 13,058 babies and children born to 12,462Fig. 1 Flow diagram of EN-INDEPTH study population showing data includsurveyed women: Bandim (2065 women), Dabat (3606),
Iganga (2254) and Kintampo (4537). These included
1177 stillborn and 11,881 liveborn babies, of whom 1333
died in the neonatal period and 10,548 survived to the
28th day of life (Fig. 1). Survey respondents differed
across HDSS sites with regards to age, parity, education
and place of birth. Most births took place in health
facilities (63.3%); however, in Dabat HDSS, more than
half (57.9%) of the births took place outside a health
facility (Additional file 4).
Objective 1: Evaluate survey question performance
Responses to birth and death registration questions were
recorded for all women.
A response of ‘don’t know’ for ‘Does (name) have a
birth certificate?’ was low overall (1.6% of responses for
children surviving the neonatal period, 1.9% for neonatal
deaths and 3.7% for stillbirths) (Tables 3 and 4B). The
additional probe question ‘Has (name)'s birth been
registered with the civil authorities?’ resulted in a 4-
percentage point increase in the estimated proportion of
babies registered for children surviving the neonatal
period and 0.5-percentage point increase for stillbirthsed for birth, stillbirth and death registration




Registration with civil authorities (%) % registered
with civil
authorities
% of children registered
for whom time from birth











Children surviving the neonatal period
Overall 10,548 26.7 4.0 1.6 67.7 30.7 93.6
Child sex
Female 5,319 26.3 4.3 1.8 67.6 30.7 92.9
Male 5,229 27.0 3.7 1.5 67.8 30.6 94.3
HDSS site
Bandim 1,319 22.0 0.9 0.8 76.3 22.9 93.7
Dabat 3,361 3.7 2.4 3.6 90.3 6.1 73.1
IgangaMayuge
1,917 17.6 14.4 0.9 67.1 31.9 94.1
Kintampo 3,951 52.2 1.3 0.5 46.0 53.5 95.4
Neonatal deaths
Overall 1,333 1.3 0.5 1.9 96.3 1.7 82.6
Child sex
Female 519 1.0 0.0 2.3 96.7 1 62.5
Male 814 1.1 0.7 1.6 96.6 2.9 93.3
HDSS site
Bandim 471 0.4 0.0 0.4 99.2 0.4 50
Dabat 247 1.2 0.0 5.7 93.1 1.2 100
IgangaMayuge 247 3.6 2.0 2.0 92.4 5.7 78.6
Kintampo 368 0.8 0.3 1.1 97.8 1.1 100
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crease varied by site, with a minimal effect in Bandim
and Kintampo, but resulting in a more than two thirds
increase in the number of children surviving the neo-
natal period reported to have been registered in Dabat
and IgangaMayuge.
Most women were able to provide details of the time
since birth to registration for their baby (82.6% of
neonatal deaths and 93.6% of children surviving the
neonatal period) (Table 3). Response to this question
was similar for male and female babies, but varied by
HDSS sites, with over 90% reporting in three sites, and
compared to fewer than two thirds in Dabat (p < 0.001).
Most women (> 95%) reported that they had not
registered the death of their baby, with 1.2% of women
with a neonatal death and 1.8% with a stillbirth
responding that they did not know if the baby’s stillbirth
or death had been registered (Tables 4A and 4B).
Reported median time from birth to registration did
not vary by child’s sex but did by site from just over 7.5
months in Dabat and to 1 month in IgangaMayuge. The
few neonatal deaths that had their births registered were
registered sooner after birth than children surviving the
neonatal period (median time from birth to registration:neonatal deaths 1 month (Interquartile range (IQR),
0–3)), children surviving the neonatal period 3months
(IQR, 1–6) (Additional file 4). There was some evidence of
heaping at 6-monthly intervals in all sites, which was most
marked at 12months in three sites and at 18months in
Kintampo (Additional file 4).
The mean time to complete birth and death
registration questions was less than 1 min in all sites,
with 99% of respondents from each of the four sites
taking less than 5 min (Additional file 4).
Objective 2: Assess utility of survey data
Data on completeness of registration
Overall, 30.7% of children surviving the neonatal period
and 1.7% of neonatal deaths were reported to have had
their births registered with the civil authorities. For
children surviving the neonatal period, completeness of
birth registration was the highest in Kintampo (53.5%),
compared to 6.1% in Dabat (Fig. 2). Reported
completeness was similar to nationally reported
completeness from recent surveys (Table 5). Reported
completeness of birth registration for neonatal deaths in
all sites was very low compared to completeness for
children surviving the neonatal period (p < 0.001).
Table 4A Summary of neonatal death registration question responses by child’s sex and HDSS site
Number of deaths, n Death registered, % Don’t know if death registered, % Not registered, % Missing, %
Overall 1333 1.2 1.2 97.4 0.2
Reported Birth registered
Yes 23 21.7 4.3 73.9 0.0
No 1288 0.9 1.1 98.1 0.0
Not known 19 0.0 5.3 94.7 0.0
Missing 3 0.0 0.0 0.0 100
Child sex
Female 519 1.2 1.2 97.3 0.1
Male 814 1.2 1.2 97.4 0.4
HDSS site
Bandim 471 1.5 1.1 96.8 0.6
Dabat 247 1.2 3.2 95.6 0.0
IgangaMayuge 247 1.2 1.2 97.6 0.0
Kintampo 368 0.8 0.0 99.2 0.0
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registered in all sites (Table 4A, Additional file 4). 9.2%
of stillbirths were reported by their mothers to have
been registered in IgangaMayuge, with fewer than 1.5%
in other sites (Table 4B, Additional file 4).
Age at registration
The majority of registered surviving babies were
registered during the first few months of life, with some
evidence of catch up registration especially in the Dabat
and Bandim sites (Fig. 3).
Factors associated with non-registration
For children surviving the neonatal period, being under
1 year of age at the time of the survey, born at home and
maternal socio-demographic factors including younger
age, higher parity, lower levels or no education and
lower socio-economic status were associated with non-
registration in both crude and adjusted analyses. Non-
registration was not associated with the sex of the child
(Additional file 4).
Reasons for non-registration
7,312 out of 10,548 (69.3%) of women with a non-
registered child surviving the neonatal period provided in-
formation on barriers to registration. Amongst these,
36.1% of women reported that the birth registration
process was too complicated to understand. Other com-
monly reported barriers included cost (28.4% of respon-
dents) and distance to a registration facility (16.1%). Lack
of the required documentation, father’s support and a
name for the baby were less frequently reported as
barriers (Fig. 4, Additional file 4).Gap analysis
Half of surviving babies that were born in a facility were
reported to have had their births registered by the time
of the survey; however, large between-site variation was
observed (Fig. 5, Additional file 5). Kintampo has nearly
closed the facility birth registration gap for children sur-
viving the neonatal period with 81% of facility births reg-
istered, compared to 35% in IgangaMayuge, 31% in
Bandim and just 14% in Dabat. In comparison, just 2.4%
of neonatal deaths and 3.5% of stillbirths who were born
in a facility were registered with the reported registration
gap consistently large across all sites.
Discussion
Household surveys are an important source of
population-level information on completeness of birth
registration, and our study involved 13,058 births in four
countries with varying contexts for registration. To our
knowledge, this is the first study to assess the complete-
ness and quality of data from existing survey questions
on birth registration, and importantly to also evaluate
new questions regarding registration of stillbirths and
neonatal deaths. We also assessed how long the birth
registration questions took to answer and explored fac-
tors associated with non-registration.
For birth registration, we found that women were able
to answer, with no missing data and fewer than 5% don’t
know responses across all the questions asked. The time
to administer these questions was short, with the full set
of birth registration questions taking on average less
than 1 min to complete in all sites.
Birth registration reported completeness was low at
30.7% overall for babies surviving the neonatal period























































































































































































































































































































































































































































































































































Kasasa et al. Population Health Metrics 2020, 19(Suppl 1):14 Page 9 of 15
Fig. 2 Women’s report of completeness of birth registration in EN-INDEPTH survey by outcome (n = 10,548)
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just 1.7% of neonatal deaths. Lower completeness of
birth and death registration was expected in Dabat
because Ethiopia’s first permanent, compulsory and
universal registration and certification system for vital
events throughout the country is very new, only
launched in August 2016 (Table 1). Therefore, national
civil registration was still in the early stages during the
study period [18]. Higher rates of completeness would
be expected in other sites, especially in Kintampo, where
an active programme was underway to increase birth
registration from 2010 to 2014. For almost all registered
children surviving the neonatal period, women were ableTable 5 Completeness of birth registration for children surviving the
data sources (n = 10,548)
HDSS name Birth registration completeness reported in







290 (22.0%) 302 (22
Dabat
(Ethiopia)
124 (3.7%) 205 (6.1
IgangaMayuge
(Uganda)
337 (17.6%) 612 (31
Kintampo
(Ghana)
2063 (52.2%) 2114 (5
aData source: data.unicef.org
Estimates from the EN-INDEPTH include only children alive after the neonatal perio
coverage of birth certification for neonatal deaths. Estimates from standard DHS on
overestimate further coverage as child deaths at any age would be excluded.to report age at registration with a plausible distribution
apart from some heaping at 6-month intervals. The ma-
jority of children whose births were registered in the first
2 years of life were reported to have been registered dur-
ing the first 6 months of life. In our study, very few chil-
dren were registered after 2 years of age. This finding is
in contrast to other studies which have found a peak in
birth registrations around 5 or 6 years of age, especially
where required for school entry [3, 19]. However, as the
median age of the children in this study was only 25
months, our study was not designed to detect later regis-
tration peaks. Similar to previous studies, lack of birth
registration was associated with home birth, lower socio-neonatal period in EN-INDEPTH study compared to external
gistration completeness reported in





.9%) 24% MICS 2014
%) 3% DHS 2016
.9%) 32% DHS 2016
3.5%) 71% DHS 2014
d. This will slightly overestimate population-based coverage due to very low
ly include coverage for currently alive children in the roster, which may
Fig. 3 Age at registration for children surviving the neonatal period registered by age 24months (n = 2972)
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the child [3, 20–24].
Barriers to birth registration are asked in the MICS
for 45 countries and in half of these countries, carers
reported not knowing how to register the child (Table
2). However in the remaining countries, most
caregivers of unregistered children seem aware of the
birth registration process [3]. Our study provided more
detail by asking new questions to mothers of
unregistered children to elucidate if any of seven
different potential reasons contributed to non-Fig. 4 Reasons for non-registration for children surviving the neonatal periregistration and found complexity of the registration
process (36%), cost (28%) and distance to registration
facility (16%) as the commonest reported barriers. Our
findings regarding knowledge of the registration
process and distance are similar to a previous study in
Niger [25]; however, more women in our study re-
ported cost to be a barrier. In a previous study in urban
Bandim, 42% of women reported lack of pre-requisite
documents and 28% the father’s absence as barriers to
birth registration; these were less commonly reported
as barriers in our multi-site study [11].od (n = 7312)
Fig. 5 Gap analysis for birth, stillbirth and neonatal death registration, EN-INDEPTH survey (n = 13,058)
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CRVS, there are major variations between even these four
countries (Table 1) [11]. In Uganda, Guinea-Bissau and
Ethiopia, legislation regarding mandatory registration of
births and deaths exists. However, enforcement of these laws
is highly variable. Variation in the period within which to
report occurrence of births and enforcement of regulation is
one of the limiting factors for complete CRVS. In Guinea-
Bissau, a birth is by law reported within 30 days, 90 days in
Ethiopia and anytime in Uganda. Enforcing penalties on late
registration of births is reported as a challenge in some coun-
tries such as Ethiopia and Ghana and where no penalties are
legislated, like in Uganda, there are still reporting, registration
and certification challenges of vital statistics [26].
Importantly, stillbirth and death registration is not
included in either DHS or MICS standard questionnaires.
Completeness of stillbirth and death registration has
lagged behind birth registration, and whilst completeness
has been assumed to be low, no previous estimates of
completeness have been made using survey data [2] and
indeed very few population-based studies have assessed
completeness of stillbirth or death registration [27]. Our
new questions were asked for 2510 stillbirths and neonatal
deaths and were found to have high response rates.
We found a shockingly large gap for stillbirth registration.
Currently, of the four countries included in this study, only
Ghana has a legal provision for the registration of stillbirths
(Table 1). Despite 72.9% of reported stillbirths occurring infacilities, only around 1% were reported to be registered
in three sites, with 9.2% reported being registered in
IgangaMayuge. In view of the lack of requirement for
registration of stillbirths or a formal stillbirth or fetal death
register in Guinea-Bissau, Ethiopia or Uganda, it is possible
that women may have misunderstood the registration ques-
tions and reported ‘registration’ within the HDSS, e.g. when
the pregnancy was ‘registered’, or some women may have
misreported neonatal deaths (which could have been
registered with the civil authority) as stillbirths, as misclassi-
fication between these events in surveys is relatively com-
mon [28, 29]. Whilst it is possible in Ghana that some of
these stillbirths may have been notified directly to the civil
registrar by the health providers for inclusion in the
stillbirth or fetal death register as recommended by the
United Nations Statistical Division [30], generally complete-
ness of vital statistics for stillbirths in most LMICs is cur-
rently very low [31]. A revision of the laws in countries
without provision for stillbirth registration is needed to re-
quire reporting of late gestation stillbirths, as a minimum,
and investment in training and support to implement this
legislation in accordance with United Nations guidelines
[30]. Enabling registration of all facility stillbirths, with
information on timing (antepartum/ intrapartum) and
cause of death where feasible using the WHO Medical
Certificate for Cause of Death, would greatly increase the
availability of data to improve stillbirth estimates and
tracking of progress towards ending preventable stillbirths
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pleteness of stillbirth registration will require design and
testing of survey questions that are stillbirth-specific.
The reported completeness of neonatal death registration
in this study was even lower than for stillbirths (1.2%), and
consistent with the World Health Organization's estimate
that fewer than 5% of neonatal deaths globally are registered
[33]. A study undertaken in the urban Bandim site found
that reported completeness of birth registration for neonatal
deaths was much lower than for children surviving the
neonatal period [11]. This presents a large gap in vital
statistics for these babies which could be partly closed by
improving facility-based notification of all births and mandat-
ing that both birth and death must be notified and recorded
in the case of a neonatal death. Notifying every birth at the
time of birth and building strong linkages between civil regis-
tration systems and health programmes could enable health
programmes to identify live births eligible for services such
as postnatal care and immunisation and to follow-up de-
faulters to identify children who have died and enable
provision of care for surviving children. The introduction of
local mechanisms for community health staff to serve as no-
tifiers of stillbirths, neonatal and infant deaths could improve
capture of these events when they occur outside facilities, as
families have little incentive to register them.
Closing the gap for registration of facility births and
also deaths around the time of birth, notably stillbirths,
could address common reasons for non-registration and
lead to large increases in completeness of birth, stillbirth
and neonatal death registration in all sites. This is feas-
ible to achieve. UNICEF, WHO and the Global Vaccine
Alliance (Gavi) have provided successful examples for
integrating CRVS and health systems, in particular im-
munisation systems, in recent reports including creating
awareness of the importance of registration during ante-
natal and delivery care; ensuring all births and deaths
occurring in health facilities are notified to the civil
registrar, with death notification including cause of
death; increasing the potential co-location of registration
facilities within hospitals and other delivery facilities; no-
tifying home births and deaths by community health
workers; notifying unregistered children when presented
for immunisation and other health services; promoting
community outreach for creating demand for birth and
death registration; and sensitising health workers on the
importance of registration of births and deaths [3, 34–36].
However, if these strategies are to be successful, frontline
health workers, managers and other stakeholders must be
included in the design and roll out of systems to link
health management information systems and CRVS [37].
In addition, further investment, training and resources are
required to improve the classification and reporting of
stillbirths and early neonatal deaths. These are required to
reduce misclassification and ensure that comparableinformation is recorded for all these deaths in the vital sta-
tistics system, for example through health providers noti-
fying all these events through a common notification
system.
This study has strengths, notably being undertaken
across four different settings in sub-Saharan Africa, includ-
ing information on a large number of children (including
2510 stillbirths and neonatal deaths). However, we note
that whilst women were able to provide plausible responses
to these questions, we were unable to verify accuracy by
comparing responses to actual birth or death registration
records. Since this study was undertaken in HDSS sites
amongst populations under surveillance, it is possible that
this may affect women’s responses, although in none of
these sites are women routinely asked about birth or death
registration of their children. Potential confusion between
‘registration’ with the HDSS, religious institutions or other
groups and registration with the civil authorities, as
highlighted in a UNICEF report [19], may have occurred,
particularly with respect to stillbirth and death registration.
The completeness of birth and death registration may
therefore be even lower than we have estimated.
Reliable measures in surveys are crucial to track
progress for birth and death registration. Surveys have the
advantage of providing data that can be disaggregated by
different categories such as place of residence, sex,
maternal education, or socio-economic status to identify
which children are being left behind. This study found
that questions on both birth and death registration were
feasible to ask in a household survey, with minimal add-
itional time implications. Whilst asking birth registration
questions for surviving children in the household or the
child’s questionnaire has the advantage of capturing infor-
mation on all children regardless of whether the mother is
in the household or eligible to be interviewed, children
who are stillborn or who have died are missed. Asking
additional questions on birth registration for non-
surviving children in the woman’s questionnaire could
provide information on deceased children who may be at
higher risk of not being registered.Conclusions
Given that around 80% of the world’s births are now in
facilities, closing the gap between facility birth and
registration for these babies would increase birth and
stillbirth registration completeness and enable timely
tracking through routine facility data and annual vital
statistics reports, instead of relying only on 5-yearly sur-
veys. However, facility registration alone will leave be-
hind 20% of all babies who are born outside facilities,
who are often the poorest and at highest risk of stillbirth
and neonatal mortality. Therefore, surveys remain cru-
cial to track overall population-level progress for birth
Kasasa et al. Population Health Metrics 2020, 19(Suppl 1):14 Page 14 of 15registration and to identify who is left behind in this
marker for child rights.
There is a larger gap for death registration, with
only 1.2% of neonatal deaths and 2.5% of stillbirths
reported to be registered. More attention is required
to capture these deaths in facility and community
systems, count them through death certificates and
improve cause of death data to count and end these
deaths, which will be crucial for all governments if
SDG targets are to be measured and met.
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